and solvency. The financial emphasis makes This article describes the properties of the the model applicable to many farm types that Farm Financial Simulation Mdel (FFSM).
ment acquisition of farmland, and government program integrates the latter three features acquisition of problem loans.
into a LOTUS 1-2-3R spreadsheet. This inThe conceptual foundations for the FFSM tegration, along with the FFSM's interactive involve the interrelationships among profitanature, simplifies the data-entry procedures. bility, solvency, and liquidity as measured Another difference between FINPACK and through a coordinated set of financial the FFSM involves their financial reports. statements, including yearly balance sheets,
The FFSM produces financial statements and income statements, statements of changes in ratio analyses for four years, while FINPACK net worth, and fund availability reports (Frey produces more consolidated profitability, and Klinefelter). The concept of financial solvency, and liquidity measures. The key difleverage is especially important. Leverage ference, however, between FINPACK and refers to the amount of debt capital and other the FFSM is in their projected audiences. fixed-obligation financing that is used relative FINPACK was developed to aid extension to the amount of a firm's equity capital. Inpersonnel, farmers, and lenders in analyzing a creases in financial leverage will increase both specific farm-thus providing a valuable and the expected level and variability of returns to necessary technology-while FFSM was dea firm's equity capital, assuming that the rate veloped to aid researchers. of return on assets being financed exceeds the Because FINPACK and the other microcost of borrowing (Barry et al.) . In addition,
computer-based models were developed to higher leverage reduces the firm's liquidity analyze specific farm situations, they may not position through the depletion of credit adequately address the needs of researchers reserves and the added financial obligations to analyzing farms' financial preferences under be met. Thus, total risk increases as financial different response options. The FFSM proleverage increases, and the firm's survival vides abilities to model the production prospects experience greater jeopardy.
technologies and structural characteristics of various farm types in differing geographical RELATED LITERATURE regions. Farm financial performance then can A relatively large number of farm simulabe analyzed under differing financial policies tion models have been developed for use on and economic conditions. Specific features mainframe and microcomputers. Mainframe allowing this analysis include the ability to models, such as FLIPSIM (Richardson and specify and easily change 1) economic variaNixon), REPFARM (Baum) , and others (e.g., bles including interest rates and growth rates Walker and Helmers; Patrick), generally are of commodity prices, production and overhead large models intended for specific types of expenses, and asset prices, 2) state tax codes, research applications with relatively long 3) beginning financial positions and debt planning horizons. They are not specifically repayment terms, 4) purchases and sales of designed to analyze the financial charactercapital assets, 5) family consumption withisics of stressed farms, and they may be drawals, 6) debt forgiveness, and 7) equity inrelatively expensive to maintain and operate.
fusions. In addition, the model calculates a A number of microcomputer-based models quarterly cash flow, thus allowing analysis of also exist, including the Farm Business and both intra-and inter-year cash flows. (Egbert et al.) .
structure is represented by a balance sheet One of the more popular of these microwhich includes farm assets, nonfarm assets, based programs is FINPACK. FINPACK is debt, and net worth. During each year quardivided into four programs; FINANterly cash flows are considered from farm analyzes the past financial performance of a assets, financial assets, capital transactions, farm; FINLRB-analyzes a farm's profitability, costs of debt, repayment of debt, family solvency, and liquidity; FINTRAN-analyzes withdrawals, and tax payments. These flows a farm's projected cash flow over a three-year result in income to the farm and changes to period; and FINFLO-produces a monthly the farm's structure which determine the endcash flow for the upcoming year. The FFSM ing balance sheet.
Returns to farm assets are generated by entered for the crop, breeding livestock, and crop, breeding livestock, and feeder livestock feeder livestock enterprises. Included are the enterprises. Transfers are specified between number of units produced, the variable costs enterprises to account for feed requirements per unit, share rental arrangements, the timand young-animal production. Each enterprise ing of production and sales, and purchases and generates costs and flows of marketable insales of breeding livestock. Fixed costs are ventories. Gross returns are realized when inentered in Input Table 4 . Prices of production ventories are sold. These enterprises are supunits, growth rates for expenses and asset ported by owned and leased farm assets.
values, miscellaneous income, and accounts Leasing of farmland may occur with cash rent payable and prepaid expenses as a percent of or share rent arrangements. Nonfarm assets total expenses are entered in Input Table 5 . include cash, marketable securities, and long
The beginning asset and liability data are term retirement accounts. Capital transacentered in Input Tables 6 and 7 , including cost tions include purchases or sales of breeding and market values for assets, depreciation stock, machinery, buildings, and farmland. levels, debt balances, principal payments, and These transactions increase or decrease farm interest rates. Input Tables 8 through 13 insize and levels of production for the various elude inputs for purchases and sales of enterprises. Capital purchases are financed by machinery, buildings, and land. Included are combinations of debt and equity capital with asset costs, investment tax credit, financing interest rates, loan maturities, and repayment arrangements, depreciation charges, and plans specified by the model user. The prorelated adjustments for asset sales. Input ceeds of capital sales are applied first to reduc- Table 14 includes input data for taxation, family ing outstanding debt levels and then. to inwithdrawals, returns on financial assets, creasing holdings of cash and marketable allocations of cash balances, equity infusions, securities.
and forgiveness of debt. The farm's enterprises, returns to financial The Calculation section of the worksheet assets, capital transactions, and interest on contains the various rules and formulas for and repayment of debt determine the timing conducting the simulation analysis. The and magnitude of quarterly cash flows. Cash
Reports section contains six output tables deficits in any quarter are covered by shortthat give the financial results for each of the term borrowing, while cash surpluses flow four years. These output tables include the into the various categories of financial assets.
balance sheet, income statement, flow of funds Withdrawals for family living and tax obligastatement, change in net worth statement, tions are based on yearly measures of cash inavailable funds report (for debt payment and come and taxable income, respectively. Tax other uses), and a summary report containing specifications consider federal and state inthe ratio measures for profitability, liquidity, come taxes, Social Security taxes, ordinary inand solvency (see Table 2 ). The Menu section come and capital gains, carry forward of provides a directory for other sections of the operating and capital losses, and various tax model and facilitates running the analysis. recaptures on asset sales. Contingent tax When the worksheet is loaded, the menu obligations due to unrealized changes in asset shown in Table 1 is automatically shown. values are included on the balance sheet for Selecting an option in the menu allows each category of farm assets. The farm's net various operations to be performed. For exincome is determined by yearly net cash inample, the first column of the menu entitled come, depreciation, and changes in inven-"Input Tables" contains the 14 input tables tories, prepaid expenses, and accounts used to enter data into the input model. Selectpayable.
ing Input Table 1 enables the crop inputs to be These components of the FFSM are organized entered, selecting Input Table 2 enters the in the Lotus 1-2-3R worksheet according to the breeding livestock inputs, and so on. Other design shown in Figure 1 with upper right and menus allow the worksheet to be saved, the lower left cell coordinates indicated for each input and output tables to be printed, and the major section. As Figure 1 shows, the workentire worksheet to be scanned. sheet contains four sections. The Input section consists of 14 input tables (see Table 1 ) in An Application which the basic data for running the model are
The type of output generated by the FFSM entered.
is illustrated by an application to a highlyIn the first three input tables, data are leveraged cash grain farm in Central Illinois The rates of return on assets and equity are leverage positions were specified; however, relatively low yet stable over time. The curthe results reported here are for a beginning rent ratio is trending downward, and the debtdebt-to-asset ratio of 40%.
to-asset ratio increases from 40% to 50% by The analytical approach was to simulate the the end of year 4. farm's financial performance over the four- Table 3 indicates various measures of year period for the base scenario and for six average performance over the four-year response options. These response options inperiod and at the end of the period for the elude: (1) a 35% reduction in the farm's initial base case and for each of the response options, indebtedness; (2) a 35% reduction in interest again with contingent tax obligations excluded. rates; (3) a deferral of debt principal and inThese measures were calculated from the terest payments for two years; (4) a sale of model output, since the model was not designed 35% of the farm's assets with no lease back;
to yield results in this format. As anticipated, (5) a sale of 35% of the farm's assets with a most of the options improve the case farm's lease back on a share-rent basis; and (6) an inperformance, especially for rates of return on fusion of new equity capital in the amount of equity, the current ratios, and the ending 35% of the farm's total indebtedness. These debt-to-asset ratios. Especially interesting is options are not directly comparable with one the sharp reduction in leverage due to asset another in terms of their relative impacts on sales with or without a lease back provision. the farm's financial structure. Thus, the obSince the assets (including land) were assumed ject is to consider the effects of each option on to be sold immediately at current market values, an extension of the analysis might cona pretest of the model with students in an sider the effects of differences in the timing undergraduate farm management class inand transactions cost associated with the dicated that the model's specifications and use asset sales. In any event the FFSM can easily were clearly conveyed and the results were accommodate variations in any of the input plausible. In addition, the model has been variables in order to observe their effects on used extensively by researchers at 13 of the financial performance.
universities participating in Southern Regional Research Project S-180 to evaluate CONCLUDING COMMENTS various policies for responding to financial stress in their respective states and regions The FFSM model has been tested and used (Barry) . in several applications at the University of The FFSM was developed on an IBM-PC usIllinois with emphasis on its role in applied ing Lotus 1 -2-3 R. Hardware requirements are research. One study evaluated the impacts of an IBM-PC or compatible equipment with 512 alternative tenure arrangements on the finan-K of RAM. 3 Software requirements are DOS cial performance of cash grain farms (Ellinger 2.0 or higher and Lotus 1 -2-3R version 1A or and Barry). Another study used the model as higher. The program and accompanying docua tool in an experimental setting for eliciting mentation (Schnitkey et al.) are available from investment decisions in farm machinery by a and maintained by the Department of Agriculpanel of farmers in response to changes in tural Economics at the University of Illinois, selected variables affecting their decision enUrbana-Champaign at a nominal charge to vironment (Gustafson) . As a part of this study cover the cost of reproduction and handling.
